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Abstract of JP20021 97635 
PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium which has 
excellent noise characteristics and heat 
resistant demagnetization characteristics, a 
method of manufacturing for the same and a 
magnetic recording and reproducing device. 
SOLUTION: In the magnetic recording medium 
provided with at least a nonmanagement 
substrate 1 and a soft magnetic ground 
surface film 2, alignment control film 3 and 
vertical magnetic film 4 formed on this 
nonmanagement substrate 1 , the alignment 
control film 3 and the vertical magnetic film 4 in 
elude a layer consisting of >=1 layer of hep 
structure of fee structure, a soft magnetic film 5 
consisting of a soft magnetic material is 
formed on the vertical magnetic film 4 and the 
soft magnetic film 5 and the vertical magnetic 
film 4 are exchange-bonded. 
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fia L fc 7 a -tr x # X ic & o r 5 ^r^M*r 3 

[0 0 3 2] «KK6fc):. II«ttl4 0*MB<'i: 

t). W^tiCs S i O2. Z rOz<?)*-iC SfcliC 
C<0«SI]§g4Ojp£te. 1 nmtX±l OnmOTOKl 

[0 0 3 3] *§^OKfl«a«(*OW«W3a:jSii. ± 
IS^cfc^c, £fltttt19:K4£. «SM6i:(0Htc»Ktt 
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?T5t. £iSltt1£K4U. fifil ^SHft7?lft»c«fk« 

S«SSS?nSc fLT, Stt®ttSS4co±^ (AM 
6DD ^<o«ft»ac#. Kkzasa^tiTiS^ffl*^ 

tt^nTfcO. frogi6«ttK4 £MttttIK5 

2 nr. stt«tt»4<o«ft^fct>»cGi!«BS*^*'r 

£0 ^T, ±fBMiSattM4aSaoa*OJS86^ic 

©BiaKMfco&sftT. £oaittK4SS(c«^dtt 
20 ii:^gi4**os^ai^^#^n^^^ ! Ltc. ±ibjs 

5, If * 3 ^tt&ttJSt 4 to Wffc^toKW^IW T* 
lc£iS«ttM4 £S« 1 fc©Hfc*«irF*Ml2#»» 

mmm&m4<DM<ttfm&zri2><DT\ mmmmitiz 

30 [0 0 3 4] (fc«tt«5tt±iBOjft«*»'r*^ 3§* 

^KffiSi5otafpKms?SBs (t) i:, 

^K14JIS50mi?t (nm) t^iBs't (T • n 
m) 0. 5—10 (T * nm) <DWmT*%>%> £ t if 
»^L<, 0. 5-5 (T • nm) ^SC^^Oi? 

[0035] #lc. ±IBSifiKttJ5S4 i:©:mttM5 ^© 
^tete^a^T, H3*^LB7ti:^-rM-H (68 

so aci:i:-rSo 0 3 (a) it, H nc^-rBBHRf2»«f* 



(8) 
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^Stt*lft<oaff*91*DLT»J5eL/fcM-Hft«T« 
0. «tt«fli*a«WO»S. «*itt«<b*iSLT^S. 
f LT, 03 (a) *<DHmaa ttftaflW***". 0 3 
(b) tt, ±E«aCEa«*U:S«ffirt*fiJ<o«ll*Bi 

W«lt4Kfb*«LT^^. ^LT, B3 (b) 4><D 

■ 6 ttUkStLa^feOTft*©^ B3 (a) , 
(b) tt. ttitt«5 OM - Hi»*SLT^5. 
[oo3 6] 04 (a) w\ 0 lfc«-rtt*E«*** 

»iao«»*WllPbTj||fiLfeM-Hft«-ca50x WA 
0 4 (a) cpOHmb. (Mnill, HctattSBMS 

Ul^o 04 (b) a, ±ettftKflHK»^acaBn 

ttHlMKJ*03§«. «Mtt«fc*iftLT^So fit, 

04 (b) cfKDHmbb ttflftlttfls H cm, tt«flfctj£:^ 
Ltt^o 04 (a) . (b) IC^T^dK:, ^tt&tt 
M4tt. StSSit*lRlJi:*^*««*Ji:«fb«rWr5^ 

stR®rt^eo«BBt**3«fctfa{bttSie^c) 

aibfclt«LT»L</h*^t<DT*«. 
[0 0 3 7] 0 5 (a) tt, 0 1 k:«-r««E««Mt* 

atR«tt7j|ftcoBHf«r9lliDLTS!l5eUfcM-H 

T^5 0 fit, 05 (a) *OHm a ttaSl»S, H 
cca««a*j, H nca tt«{bRIHKI**3SLri^S. 0 

5 cb) a, ±fBa«fB»«*^a*gffirt7?ia©as* 

SttDLTiBlISL^M-HfllRT'fct). rattliSttnOWO 
5a«, «ttl±«fb£^LT^£o ^UT, 05 (b) * 
OHmcb«:ISa»ff. H ccb ttfiHB;ft«^UTV*« 

[0038] 06 (a) a, 0 1 »c*-rai»ia»«f** 

fc. fiB«60***«U gfi«tegg4 £iM814Bi5 

Sltt73 [*]<D«W* WtU L TfflO^ LfcM — H flUTC* 5 . 
««AU:QlAnttllO»a. J^ittfb*^LT^* 0 
T\ 0 6 (a) ffOHmdattfiiRlKS, H caa tiSfiS^J 
**LTt>5o 0 6 (b) ±E««ES«f*^»fi 

T, 0 3 (b) *OHmdb«fS«Jfflt^ HcdbliSflSEft 

^Ltl^o 50 
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[0039] 07 (a) ti\ 01 ICTT^M^MZm&fa* 

fc* «i60#t«*t, Stt&ttJl4^§saBS{t: 

(Ms) £g?®«fb (M r) OJtM r/Mstfl «fct)/h 
S < 4 * J; 5 icldt L^tt«EBK»lc, S«Stt^ft 
O«|f*9ttDLT«fiL^M-Httli'e*0. Wttaffl 

immn<o&&. w»tt«fb*«LTt^s. ^lt, 07 

(a) cJ>(DHm« ttfiffiKff. Hc-lifill^ Hnea 
tiaatfbSteWS^LTl^o 0 7 (b) tt, ±EWSl 
Ef»«#^»4CTrt*lftO«»*WiBlLTill3eLfcM- 

LTt>5o fit, 0 7 (b) ^OHmeb tifgftlSSW. 
H ceb tt««Wj*S LT^*. 

[0040] ^smiLtiaitti^^i 
*nai^«Mfb*i**feH-3riE*iRiJi:Hifb*ns. 

*oKfbttlsabT— SO« (Ms) ttt&o CCOUs 
&04 (a) U:^Ta*&fflig4£>^<DMs &tl*>±¥ 

0 5 (a) IC^-T <fc "9 tCfi&l^ 0 OjSlC*5(^T *>K§1 
E»«»«±tta«fcMs*«oT4&<3, fittSOO/Sfcte 
£ M - H mWLCOm ^0T$»§o <* £ lc SJ*D«I? 

«lWKfbEK«l* (Hnca) tCiSbfc^C5T\ Kft 

E««f*<o«lfl:*±ft*k:«**»»* («MbE<BW»* 
«) o c<D£5lc. adnKttH4 2:«cK1»5^#ftlR 
B-&LTV^««E«HK»fcfeV^Tfci:. lEfr&fi'MSfb 
OlRifr^EKU»a6*«ll3ftfttt 1 @m (Hnca) t»* 

ttK5 ^^tt^LTl^*t^«aE*»»»COl>T8tW 

H*«nftv^W«{bftl«*fcHoTiE^fiIte:aifb*n 

Et»«f*0«fbttttabT— SO« (Ms) C 
<ott«*^i»^P*nas*K^-*Sfc. 0 6 (a) \C 
^■Tcfc«5lC(*aittM5 0ttSHKSHma. (03^-Ttt 

fbsiEtf»*o, awoojft-ett. «*E»«tt*©afb 
e^^tc <fc aaEawt^atib^afb-r sc^^ 

LTfcO. B!»K«»ttU:fe**«»E»«t*T»**c 

T> t^^IMliiD^^^^, Biftnas^afbS 
^ffliWH n da tc^bfc t C5T% aiaantiRosiE^ft& 

^^>o co^^tc. mmm&m4 ttoMBMs ttfi&m 



(9) 
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RcDzmm (Hm^Hnda) -emit%Mtfmc % 0 c 
[0042] muc^r. ^mm^m* tomtom 

it (M s) t&mmit (M r) Oi:bM r/M s# 1 £ t> 

£ <&&'i£Bi 5 # l r 0 ^ ^m&amffi* t mm 

[0 0 4 3] tt±3^6, Iliti&ft$i4 £<&8fctt§i5 £tf 

mums ttf&ms&LT^ft^mmmmm*, 
mwrnmnk 4 ±*ciM»ftM 5 *mnzMmmm& 

[0 0 4 4] ttHBlffiB5«. ticCVDS^ -Y 

* V t£ - Affile £ r> X Bf£ £ ti tc A - * vffi^iSHK 6 

ffiig4 £&m^y K£OX^-^v^/J>£<t*£C£ 

ftoT^s, fit, c (ommicffiw Lfcmmc 

zcx\ *m*(omfmmmmmmitm5itffiz.x^ 
§fci6. c(o»aifi6affi(Dta«Cci;5K»4»ittifi 
stfaiLT, SH«ttEB4<o«ffc*««-rsa»j*fi 
■9o entcefc^. *siwoa«fBS«f*Wx ffia&rsn^ 
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C V D*-*>BW*vtr-A*-^>K*RHBte: 

±iE«B«6 0WPtf 5 nmttTi:S»Tf<, SfifS 
ttJSI 4 ^fiSKM 6 aBO«»OKKS^t < * o T 

[0 0 4 5] ±fBo««o««E»«f**H5M-*te 

~F«&K2*JBlSU ^Oft^S*cjtSi:TCiOttattBS2 

10 1S«4, ©:^14B5, »«Bl6*JIH*X/^y^ffi3B:Kk: 

*««ttTJ««2 ^onKcK«ttm«A a r«!!ijH^ 

[0 0 4 6] ±tm&tzmm&<ogmftmcts^x, m 
&m&m4tisXCo&rci±co&&t, pt^Pds 

tcfcfc, C osteite oftft©»3Rfr6ft«Sl <0$ — ¥ 
vbt, P t ;|3J:tf/^l±Pdfrefc5£2<D*--y 
-y hJ&SSfcJB^T. fnfn©^-yy h©*f»*3(fc 

[0 0 4 7] ^^c. |R«ttT««2^*«ttlll5 0«Ba 

T^c^tc^^. »:«14Titi2B§2^©:^14flg50S®^ 

if) tc^^ril^Lfc^X^ffli^TX/^y^-rsc^tc 
*t). ft«ttT*«2^*Ktt«5±fc:. K***Wr 

ffi2 J f»«attM5<Dj«»i1'Jc, #^OB#p^co^^u-trX 
MftTFi&m 2*T;l/=f>fc:J;«X/^y* tfilclt 5 

[0 0 4 8] Slie^MSft^lt^ 

f5o ^fc. S i r 02<D£-y-y K«rffl^fcR 

WZfa-bXifZt Lxmm*'Sts#X*m^Z>8.fc& 
Ts^vZXc&K) S i Oz-^Z r OzOJBKJgrJBfiK-rs^jS 

so TCV DSW^y^AS^fflMc^^^ Ll^o 



(10) 
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5«fttBft»2 i K«E»«»2 o»c»LTlt«o 

&\ E«ll*«9«!a3fi 2 4 12 
»»£«*9IK2 4W\ A*«ftfcf-**»lL-CEtl 
F2 2fc:a£ofc*>. i«^yF2 2^6 

[0 0 5 0] *5^©»^ail£«»c*^T 
«««i»2 0k:«n*«*«tfc vd*-# 

T««KOEa«£tf^tefcftSfcfc*»fc* ±E<&cfc5 

[0 0 5 1 ] ft fc. ±!EW*l?£«»«»fc*5^T. e 
St'N* F£LT*»K'Ny F«rffl^«ft6«f. 

[0 0 5 2] 

H (T*;w^ta c~30 i o) o^ffi^-v^^^ 

1RSU SUSXfflfil x 1 0- 5 P a £*S£T'J5K»*-V 
V/<rt*Sf»bfc^ C^7Xlfi±IC8 9Co-4 
Z r - 7 N bO^-y^ f^ffl^TlMS 1 0 0°Ci^ 

0 0°C^T«U ±E««ttTJfiBl±fc, 5 0 N i - 
50Al^-y-yh»r8nm, Ru^y^h^: 

ffll^T 2 0 n m<Dmmmi&<o&fafflwm*]&f$.is. 

6 2 C o- 2 0 C r - 1 4 P t - 4 B jr—Yv 
ffi^T3 0nm©iiBtti*«*Ufc. 89C 
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o-4 Z r-7 N b*-y*v h*l^T2nm<0(Ritt 
■MHBtitLfc. C<0|RaitMO«S«l«5S«*B s (T) 
tm&&m(Dmmt (nm) 0«Bs • t (T • nm) 
it 2. 4 (T • nm) T?*5 0 1B^-;>'J^ 
Xgte*5^Tfci\ dcKffloyD-tX^TX^LT^brfv 
«rffll\ E2)0. 5 Pa^CTfiKJH L7c 0 #<^T% CVD 
5 nmOD L CK*^**«HM*JB«bfc 0 

SlHrSK*-r-< y ^-ri' V^SHCcfc D 2 n mJgfigL 

Bfctt-frLT^ac*:*, «iWW»WttWe«ffli (vs 
M) JCTCSiBLfco 
[0 0 5 3] <Jt«HJ»K 2>#tC. lt«Ml4?LT\ 

l i:raa»«:ur««E»«f*«rfra!!bfc 0 JWc, tfcttM 

20 [0054] ttzmmm i *s <* t/ tusw 1 . 2 <d««e 

*nr>Tc 0 E»BiWttOffHffiti. G U Z I KtfcH'J- 
F^-T F7+^^-»f RWA- 1 6 3 2. XfcfVX^V F 
S 1 7 0 1 MP^m^TfToTCo £/c, teSSiffl^'N 
y F*CttWft«icg*ai*»*t CGMR) *F*St§ 
W*ffl»«««E«^y F*ffli\ M3E<0«E»««* 
50kFCK — U— Mi 6 0 0 k F C I i: 
L/co Sfc, ^Mm#ttcOfF«, Sffi*7 0 "Cteio!» 
LT3BESSBJS5 0 k F C I ^TS^&^&fTofc^ 

30 i #»om*jc*f-r«m^<ofiT* (%/d e 

cade) (So-S) XI 00/ (SoX3) IcM 

1 ^iSB*0|?£ffirt*;SU S 1 0 0 0»»<DS4 
[0 0 5 5] ±E<0»Mtt«*S 1 tc^-To S 1 

cfc ? ^*5fflBofifr*ssfc-rnss«y 1 <ommmmfo 
nr^^ai/^jtiaw 1 <ommmm 

Jt«MW2 0K»Ea«*«J:t)fe, S^a^J. x^-U- 

Jt«OT 2 0<KjREMtt#». tt«ttK*»»Ttvk^Jt 

[0 0 5 6] 
[^1] 



50 



(11) WB82 0 0 2 - 1 9 7 6 3 5 



19 20 





Bs-t 
(T-nm) 


(uV) 


(10x) 


(K/decade) 


rnmrn* 


2.4 


1820 


-6.8 


0.46 


JtttMl 




1500 


-6.2 


1.45 


\mm2 


2.4 


1620 


-5.8 


1.17 



[0057] <nmmz~8>&iz, mmmz-stL 



[0 0 5 8] 
[«2 3 







Bs-t 
(T-nm) 


(uV) 


(10') 


(%/decade) 




NiAI/Ru 


2.4 


1820 


-6.8 


0.45 




Ru 


2.4 


1770 


-6.4 


0.47 


Sterns 


Ru30Cr 


2.4 


1800 


-6.8 


0.51 


mmm* 


Ni15Cr 


2.4 


1880 


-6.8 


0.39 


mmms 


Cu 


2.4 


1720 


-6.2 


0.41 


mmme 


NiAI/Ni15Cr 


2.4 


1840 


-7.0 


0.42 


mmm7 


Co40Zr/Ru 


2.4 


1720 


-6.6 


0.51 




C/Ni15Cr 


2.4 


1770 


-6.3 


0.52 



[0059] <^»ij9~i 2>*ic, mmm9-\ Z 

k. LT, ttlKttK08Sft«jRffifiB s (T) ^cDM 
W t (nm) cD*SB s • t (T-nm) *fi3fc:*rr <fc 
0 (T-nm) 0«HT*fl:<**T««Et» 
«{**fl«L;fc 0 ft. ±fB3£^ffl§I<0 B s - tW^O« 

[0060] ±mnmm9~ \ zcommEmmmc^ 

T, ±E*KM«i tra«k:E»S*WttfeJ:tnH«a«« 
#tt£fM07c<, 3 KtjVTo S3lcti 

*««l©««E»«f*OjW3£»*t,fifE-rs. 
«1-Mfi«*^6. ^KttJlOB s • t (T-nm) 
t)\ 0. 5nmW±7. 2 n mjaTQgEHfcfta 



T^*c£jw*e<*nfc 0 ftssttsi^B s • t 

(T-nm)tf. 0. 5nmW±3. 6 n mJ^T^IBH 
14MOB s • t (T'nm)ft #«W<oeft*j(|fc* 

[00 6 1 ] 
[313] 





Bs-t 










(T-nm) 


(uV) 


(10*) 


(H/decade) 




2.4 


1820 


-6.8 


0.45 






1680 


-6.2 


0.57 


mmmz 


5 


1750 


-5.8 


0.55 




7 


1550 


-5.6 


0.68 




10 


1450 


-5.0 


0.98 



[0 0 6 2] OEttffiil 3~1 6>#^ C< 
Oi&SJSamffiJg B s (T) mm t (nm) £)g!Bs 
• t (T/nm) *2. 4nmlC@gLT, ^ffittJKO 

MtnKjiaeKBs m «n?no. 3L o. 4 



T\ 1. 2T> 2. 0T\ 2. 4 Tfcfc5cfc'3U:j«KL 

fcjcwtt±E*»«i ^ra«u:LTsasfwoa«E»« 

[0 0 6 3] ±i2HaS0U 13-1 6 0ttAEflMRf*l«:-2 



(12) 
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22 



[0 0 6 4] 
[S4] 





Bs 


t 










(T) 


(nm) 


(uV) 


(10*) 


(%/decade) 




1.2 


2.0 


1820 


-6.8 


0.45 




0.3 


8.0 


1660 


-6.0 


1.18 


^^14 


0.4 


6.0 


1680 


-5.8 


0.76 




2.0 


1.2 


1800 


-6.5 


0.45 




2.4 


1.0 


1820 


-6.6 


0.46 



[0065] <$mm 1 7 >^tc tt«itKaas*K{b 

£LT89Co-4Zr-7Nb $ — h fcffll^T <ft 

flflMMfc**, toMII^lTCVDffitcttJDL 
CM*5nm«l«Lr««»»«»*fM!Lfe. ± 

[0066] c to«saaa«ft^oi^T±fB*fis«i 1 ^ 



^*r 0 fas. aisicttjtiR^uTKSwtBi^ffitfkifl:* 
1 *hwc*d* *>ox^— httiissfwi ©assets 

[0 0 6 7] 
[«5] 





Bs«t 
(T-nm) 


(uV) 


□3— u-h 

(10*) 


(fc/dacade) 




2.4 


1820 


-6.8 


0.45 


3WMM17 


2.4 


1800 


-7.5 


0.46 



[0 0 6 8] 30 

mtmmmvtmte, 1 mu±<o h c pmt^ittt f c c 

[0 0 6 9] £fc, ±8BO««E»«tf*^te^^TiiJE* 
«1tlll©«a«HBl*«* B s (T) BS^t (nm) O 
tBs't (T • nm) 0. 5fcLt7. 2 (T • n 
m) ttT©Bl, $?£L<ti0. 5J^±3. 6 (T • n 

m) wTowH^-rs^stf, satesttaittfli^^oH 

*fcfe(,^T«JC»attK<0«Sfta*?B«*. 0. 4TJ-X so 



HftOlgJP^ 0. 5 n mtt± 5 n rnWTx #£L<ti 
0. 5nmttJ:3nmttW5&Wx i 

[0070] ±m<DmmmMmcft^rmz%K 

[0 0 7 1] #lc. ±IBO««iB»i«f*U:*5^T. ffiffi 



BEST AVAILABLE COPY 
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[0072] *«woafaaa«t(*©BBa^ffi 

[0 0 7 3] JWc, ±E©a«Ea«{*<D»ii#ffifc:*3 

[0 0 7 4] *^0tta«a?f£ttBB* 
fc, KfbSa«WJQC3P«tt*«^±fcfiltteElftJbfe 



HFI2 0 0 2-1 97635 

24 

[0 2 ] 0 2 14, — F<Oii«SB 
[03] 03 (a) tt. KieofflSPKi:* 1WKttH£, 
-Hft»T*D, 0 3 (b) 14, S«®rt73fR]OM-H 
[0 4] 0 4 (a) 14, EiftWWMfc. SttS&ttBi 

L^««Ea«f*oa«aitt7jfii 

<0M-Hffl»T?*t>. 0 4 (b) 14, iiffi^^OM 

[05] 05 ca) ti, smm^mtwmitm^m 

TNfctK 0 5 (b) t4, IW^M-Htet^ 

So 

[0 6] 0 6 (a) 14. aiintt1W£ttttttHtf£& 

»«LT^4ir ^«Ea»#oa«ait ^rift o m - h a 

«n?&t>, 0 6 (b) tt. StR®rt*lPlOM-Hffi*ft"e 

[0 7] 07 (a) t4, fSftlfigffc (Ms) 
fb (Mr) <QJ£M r/MstfUt)/W t^ttiKEattttt 
©SffiSift£ftOM-Hffl»T*9, 0 7 (b) fcfc. g 

[0 8] 0 8t4, *nnica«ntiREaif£BBo«i 

[«W<D*WH 

1 • • • (3f «tt) Sfc 2 • • • WMTFififlfc 3 - 

• • eAmmk 4 • • • amttffi* 5 • • • i&ratt 
as 



[0i ] 



[02] 
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[0 7] 



(a) 





M 




A A 
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/He.. 


Hm„ h 











(b) 




(51)Int.Cl. 7 

G 1 1 B 5/851 



F I 

G 1 1 B 5/851 



(72)5SWS • « (72)5SH* * 

=f-mmm^Ammmm 5 so 1 wan Tmmwm*j\wm»m 5 #0 1 ogam 

F^ — 5D006 AA05 BB01 BB05 BB07 BB08 
CA03 CA06 FA09 
5D112 AA07 BC01 GA17 



